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(54) Toner bottle and toner supplying apparatus using the same 

(57) The present invention relates to a toner bottle 
having a body with a convexly-shaped spiral rib (45) 
continuously formed on the inside surface thereof and a 
tip with an opening for toner to flow therefrom. A section 
joins the body and the tip, which section has a first cir- 
cular face having a slope convex portion (46) that 
slopes toward the inside, and a second circular face _ * 
having a toner pump-up portion (47), the diameter of 'Hft-j 
which is approximately same as that of said body. There 
is a shutter (16) rotatably disposed on the tip to normally 
close the opening. The shutter has an opening that fits 
over the tip opening when the toner bottle is rotated 
inside the shutter. The shutter may be made of elastic 
material, and is composed of arcs having different thick- 
nesses. A thicker one of the arcs is used to keep the tip 
opening closed except when being used in a toner sup- 
plying apparatus. The toner bottle allows the toner to 
flow in a continuous manner, and prevents users from 
dirtying their hands when replacing toner bottles. 
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'Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a toner bottle, 5 
which supplies toner to a development device of an 
electrophotographic copier or a printer, and a toner sup- 
plying apparatus using the toner bottle. 

Better copy quality has been demanded recently for 
electro-photographic copiers and printers. One of the 10 
measures for improving copy quality is to supply toner in 
a constant quantity automatically from a hopper to the 
development device. 

A conventional toner supplying apparatus is 
described by referring to Fig. 1 , which depicts a cross 75 
section of a toner supplying apparatus disclosed in laid 
open patent application number H04-1 681 . in Fig. 1 , the 
frame 1 of a toner supplying apparatus is positioned 
above a development device 3. A toner bottle holder 5 is 
situated within the frame 1 with one end of the toner bot- 20 
tie holder 5 extending through the frame 1 and con- 
nected to a motor 8. One end or tip side of a toner bottle 
2 is held in place by the toner bottle holder 5. A sealant 
6 is seated between the toner bottle holder 5 and the 

- frame 1 . Another sealant 7 is seated between the toner 25 
bottle holder 5 and the toner bottle 2. A toner supplying 
roller 9 is positioned within the frame 1 . The motor 8 is 

- for rotating the toner bottle 2 via the toner bottle holder 
5 and the toner supplying roller 9 via a gear 10. The 
toner bottle 2 contains toner 14 and has an opening 12 30 
formed in the tip side of the toner bottle 2 for allowing 

the toner 14 to flow therefrom. An opening 13 is also 
formed in the toner bottle holder. The toner bottle 2 has 
a spiral rib 11 formed on inside wall thereof. A photo- 
sensitive drum is depicted by the numeral 4. 35 

When the toner bottle 2 is rotated around a horizon- 
tal axis L by the motor 8. the toner 14 is moved to the 
opening 12 by a transferring force derived from the spi- 
ral rib 1 1 on the toner bottle 2. The spiral rib 1 1 formed 
on an inner wall of toner bottle 2 transfers the toner 14 40 
toward the opening 12. The toner 14 falls through the 
bottle holder opening 13 into the frame 1 of the toner 
supplying apparatus. Finally, the supply roller 9 rotates 
to feed a specified quantity of toner to the development 
device 3. 45 

When the toner bottle 2 empties, a user pulls out 
the toner bottle 2 and inserts a new toner bottle along 
the horizontal axis L as a replacement toner bottle. 
Since the opening 12 of toner bottle 2 slants, the toner 
bottle 2 contacts the sealant 7 when the toner bottle 2 is so 
inserted completely into the toner bottle holder 5, 
thereby assuring a proper sealing. 

However, the toner supplying apparatus disclosed 
in laid open patent application number H04-1681 has 
certain disadvantages or problems. Specifically, since a 55 
terminal of the spiral rib 1 1 is away from the opening 1 2, 
the quantity of toner that flows out of the opening 12 is 
reduced or becomes unstable when the quantity of 
toner in the bottle becomes low. The toner flows 



smoothly only when there is a substantial amount of 
toner in the bottle. However, when the quantity of toner 
in the bottle is lowered, the amount of toner flowing from 
the openings 12, 13 is reduced. This causes the toner 
density of the development device 3 to become unsta- 
ble, thereby lowering copy quality. 

Another disadvantage stems from the insertion of 
the toner bottle 2 into the toner bottle holder 5. Prior to 
insertion the opening 12 of the toner bottle 2 is covered 
by a thermal disposition sheet. The thermal disposition 
sheet must be peeled off before the toner bottle is 
mounted in the toner supplying apparatus. A user, 
therefore, handles the toner bottle 2 with an uncovered 
opening 12 prior to the bottle's insertion into the holder. 
As a result, the user dirties his/her hands or peripheral 
devices by spilling some toner from the opening 12. 

Also, if the toner bottle 2 is removed from the appa- 
ratus with the opening 12 facing down, the toner left in 
the bottle gets spilled and dirties the toner supplying 
apparatus. 

BRIEF SUMMARY OF THE INVENTION 

The present invention changes the structure of the 
conventional toner bottle and aims to provide a toner 
bottle that can supply toner in stable and consistent 
manner when rotating the toner bottle. 

The present invention also aims to provide a toner 
bottle that avoids dirtying a user's hands or peripheral 
devices when the toner bottle is inserted or removed 
to/from the bottle holder, by fitting the opening of the 
toner bottle exactly to the counterpart of the bottle 
holder. 

The present invention further aims to provide a 
toner bottle from which the toner will not spill from its 
opening when the bottle is being handled. 

A toner bottle according to the present invention 
comprises, a body having an inner surface on which a 
continuous convex and spiral rib is formed, a tip portion 
having a side on which an opening is formed, a main 
unit between the body and the tip portion, said main unit 
having a first circular face having a convex sloped 
toward the inside of the body and a second circular face 
having a toner pump-up part whose diameter is approx- 
imately the same as that of the body, and a shutter rotat- 
ably disposed on the tip portion where the bottle 
opening is formed, the shutter normally closing the tip 
opening, wherein the shutter fits the opening of the tip 
portion over another opening formed on a toner supply- 
ing means when the toner bottle is mounted in a toner 
supplying means. 

Another toner bottle according to the present inven- 
tion comprises, a toner bottle where an opening for 
toner flowing is disposed on its tip side, a shutter rotata- 
bly disposed for opening/closing the opening for toner 
flowing, wherein the shutter is made of elastic member 
and a part of the shutter is thicker than other parts so 
that the tip opening is closed by the thicker part of the 
shutter. 



2 



>: <EP O801337A2 I > 



3 



EP 0 801 337 A2 



4 



Still another toner bottle according to the present 
invention comprises, a toner bottle where an opening for 
toner flowing is disposed on its tip side, a shutter having 
an opening that fits over the counterpart opening dis- 
posed on the bottle tip side, this shutter being rotatably s 
disposed to open and close the counterpart tip opening. 
The periphery of the tip opening disposed on the tip side 
of the bottle is made up thicker than other peripheries, 
and the shutter is made of elastic member. Hie shutter 
normally closes the opening disposed on the bottle tip 
side, and fits both openings to each other when the 
toner bottle is mounted to a toner supplying means. 

Further, another toner bottle according to the 
present invention comprises, a toner bottle where an 
opening for toner flowing is disposed on its tip side, a 
shutter having an opening that fits over the counterpart 
tip opening disposed on the bottle tip side, the shutter 
being rotatably disposed to open and close the counter- 
part tip opening. The periphery of the opening disposed 
on the tip side of the bottle is made up thicker than other 
peripheries, and the shutter is made of elastic member. 
In this embodiment, the measurements of the tip and 
shuttter have the following relationship: R1 > r 1 - e , r 
2 > R 2, where R1 is the outer radius of the tip near the 
opening of the toner bottle. R2 is the outer radius near 
the toner bottle center, "e" is the distance of the devia- 
tion from the origin center of the circular arc of the shut- 
ter, and r1 is the inner radius having the center at "e", r2 
is the inner radius near the opening of the toner bottle. 

Still further, another toner bottle according to the 
present invention comprises, a toner bottle where an 
opening for toner flowing is disposed on its tip side, a 
shutter having an opening that fits over the counterpart 
disposed on the bottle tip side, the shutter being rotata- 
bly disposed to open and close the counterpart, and a 
lid member detachably disposed at the tip of toner bot- 
tle, the lid member prevents the shutter from falling or 
coming off.. 

A toner bottle other than the above according to the 
present invention comprises, a toner bottle where an 
opening toner flowing is disposed on its tip side, a shut- 
ter having an opening that fits over the counterpart dis- 
posed on the bottle tip side, the shutter being rotatably 
disposed to open and close the counterpart, and an 
elastic member disposed on an inside wall of the shut- 
ter. 

According to the present invention, the toner bottle 
comprises, a body in which the convex and spiral rib is 
continuously formed on the inner face, a tip whose side 
has the opening for toner flowing, a part of the toner bot- 
tle between the body and tip, where a first circular face 
has the slope convex toward inside of the bottle, and a 
second circular face for toner pump-up whose diameter 
is approximately same as that of the body, and a shutter 
rotatably disposed on the tip where the opening is 
formed, the shutter normally closes the opening, and 
having an opening thereon which fits over the opening 
of the toner bottle when the toner bottle is mounted to a 
toner supplying means. 



An advantage of the present invention is obtained 
when mounting or removing the toner bottle to/from a 
toner supplying means. A user need not worry about 
dirtying his/her hands or peripheral devices. In particu- 
lar, the above structure does not require a seal for cov- 
ering the tip opening. Thus, the present invention saves 
the time it took to peel off the seal prior to inserting the 
toner bottle in a toner supplying device. The above 
structure also has the advantage of allowing toner to be 
supplied stably in a consistent and even manner by only 
rotating the toner bottle. 

Another toner bottle according to the present inven- 
tion comprises, an elastic member on the inner wall of 
the shutter so that the toner bottle may have an 
improved airtightness between the outside of the tip and 
the inside of the shorter, as well as permitting the tip to 
slide more freely inside the shutter by reducing the fric- 
tion therebetween. 

The invention itself, together with further objects 
and attendant advantages, will best be understood by 
reference to the following detailed description taken in 
conjunction with the accompanying figures. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWING 

Fig. 1 is a cross section of a conventional toner sup- 
plying apparatus. 

Fig. 2 is a cross section of a toner supplying appa- 
ratus using a toner bottle of the present invention. 

Fig. 3 is a side view depicting how to mount/remove 
the toner bottle of the present invention. 

Figs. 4(a) and 4(b) are cross sections of the toner 
bottle of the present invention. 

Fig. 5 is a cross section of a shutter and a tip of the 
toner bottle of the present invention. 

Fig. 6 is a cross section of the tip of the toner bottle 
of the present invention. 

Fig. 7 is a cross section of a shutter of the present 
invention. 

Fig. 8 is a cross section depicting a relationship 
between the tip of a toner bottle and the shutter of the 
present invention when the opening in the tip of the 
toner bottle is uncovered. 

Fig. 9 is a cross section also depicting a relation- 
ship between the tip of toner bottle and the shutter of the 
present invention when the opening in the tip of the 
toner bottle is covered. 

Fig. 10 is a cross section depicting another exem- 
plary embodiment of the shutter of the toner supplying 
apparatus of the present invention featuring an elastic 
layer on the inside of the shutter. 

Fig. 1 1 is a cross section depicting another exem- 
plary embodiment of the toner bottle of the present 
invention featuring a lid for the tip of the toner bottle. 

DETAILED DESCRIPTION OF THE INVENTION 

An exemplary embodiment of the present invention 
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is described'by referring to the drawings attached. 

Fig. 2 is a cross section of the toner supplying 
apparatus of the present invention. In Fig. 2, there is 
shown a toner bottle holder 17, which holds and rotates 
- a toner bottle 1 5 containing toner(not shown) . The toner 
bottle has an opening 19. The toner bottle holder has an 
opening 21. A shutter 16 is mounted to the tip of the 
. toner bottle. The shutter has an opening 20. A hopper 
1 8 holds the toner bottle holder 1 7 in a manner that per- 
mits the toner bottle holder to rotate. The hopper 1 8 also 
receives the toner 22 supplied by the toner bottle via the 
openings 19, 20 and 21 . 

When the toner bottle 15 is mounted to the toner 
bottle holder 17, the opening 19 on the toner bottle, the 
opening 20 on the shutter, and the opening 21 on the 
toner bottle holder 17 coincide with each other and 
allow the toner 22 to be supplied to the hopper 1 8. 

A toner supplying roller 23 having plural notches 24 
thereon is disposed in the hopper 18. The toner supply- 
ing roller 23 has a shaft 25. One end of the shaft 25 has 
a roller gear 26 thereon. Another end of the shaft 25 has 
a toner bottle holder gear 27 for rotating the toner bottle 
holder. A motor 28 is use to rotate the shaft 25. In par- 
ticular, a driving gear 29 of the motor 28 engages the 
roller gear 26 so that the rotation can be transmitted to 
the shaft 23. A spring-loaded clutch 30 is wound around 
the bosses of the toner supplying roller 23 and the roller 
gear 26 for transmitting a rotation driving force via the 
roller gear 26 when the motor 28 rotates in a forward 
direction. A spring-loaded clutch 31 is wound around 
the bosses of the shaft 25 and the toner bottle holder 
gear 27 transmitting a rotation driving force when the 
motor 28 rotates in a reverse direction. Thus, the toner 
supplying roller 23 rotate independently when the motor 
28 rotates forward, and the toner bottle holder gear 27 
rotates independently when the motor 28 rotates in 
reverse. 

A cleaner 32 is rotated by the rotation of the toner 
supplying roller gear 26 via a driving gear 33 so that the 
cleaner 32 can clean the surface of a toner-remains- 
sensor 34. 

There is a development device 35 having an open- 
ing 36 in the lower portion of the hopper 18 for receiving 
the toner supplied to the lower portion of the hopper 1 8. 
Also, a screw 37 for feeding toner is situated in the lower 
portion of the hopper. Further, a screw 38 for agitating 
developing powder is situated adjacent the feeding 
screw 37. A toner density sensor 39 is situated at the 
bott m of the development device 35. 

A gear 40 mounted to the toner bottle holder 17 is 
so structured that the toner bottle holder gear 27 rotates 
the mounted toner bottle 1 5. 

Fig. 3 depicts side views of the toner bottle 1 5, the 
ring shutter 16. and the bottle toner holder 17. As 
depicted in Fig. 3. the toner bottle 1 5 has a body portion 
and a tip portion. The tip portion has an opening 19. 
Below the opening 19, there is a protrusion 42 on the 
main portion of the toner bottle 15. The ring shutter 16 
is rotatably disposed at the tip of toner bottle 15. Nor- 



mally, the ring shutter 1 6 closes the opening 1 9 and pre- 
vents the toner from flowing out of the shutter's opening 
20. There is an opening 20 disposed on the ring shutter 
16. which is shaped and sized to complement the open- 

s ing 19, for allowing toner to flow from the toner bottle 
when the ring shutter 16 is rotated to a position where 
the opening 20 is disposed over the opening 19. An 
engaging protrusion 41 is formed on the ring shutter 16. 
The toner body holder 1 7 is shaped and sized to fit over 

10 toner bottle with the ring shutter 16 in place on the tip 
portion of the bottle. The toner bottle holder has a lower 
portion with an inner diameter larger than the diameter 
of the outer diameter of the toner bottle. On the side of 
the lower portion of the toner bottle holder 17, there is 

is formed an L-shape groove 43 for engagement with the 
protrusion 42 on the toner bottle 15. Further, the toner 
bottle holder 17 has an upper or tip portion with an inner 
diameter larger than the diameter of the outer diameter 
of the ring shutter 16. On the inside of the upper portion 

20 of the toner bottle holder 1 7, there is formed a convexly- 
shaped slit 44 for engagement with the protrusion 41 on 
the ring shutter 16. Also, there is an opening 21 dis- 
posed on the upper portion of the toner bottle holder 1 7, 
which is shaped and sized to complement the opening 

25 20 on the ring shutter, for allowing toner to flow from the 
toner bottle when the ring shutter 16 is rotated to a posi- 
tion where the opening 20 is disposed over the opening 
19 in the toner bottle 15. 

When the toner bottle 15 is inserted into the toner 

30 bottle holder 17, the protrusion 42 is guided by the L- 
shape groove 43 to engage the toner bottle 15 with the 
toner bottle holder 17. Then the engaging protrusion 41 
of the ring shutter 1 6 engages the convex slit 44 on the 
inside of toner bottle holder 17 to keep the ring shutter 

35 16 from rotating relative to the toner bottle holder. How- 
ever, the toner bottle 15 is free to rotate within the con- 
fines of the L-shaped slit 43 until the opening 19 in the 
toner bottle becomes aligned with the opening 20 in the 
ring shutter. 

40 As a result, the opening 19 coincides with the open- 
ing 20, which in turn coincides with the opening 21 , and 
the toner bottle becomes mounted in the toner bottle 
holder 17 in a position that allows toner to flow from the 
toner bottle 15. When the above procedure is reversed 

45 the toner bottle 1 5 can be removed for replacement with 
another toner bottle. The arrangement just described 
has the advantage of keeping a toner bottle's opening 
19 closed by the ring shutter 16 whenever a toner bottle 
is mounted or removed to/from the toner bottle holder 

so 17, thus preventing the toner from spilling. As a result, 
users need not worry about dirtying their hands as well 
as dirtying the periphery devices. This arrangement 
also provides the advantage of eliminating the need to 
put a thermal deposition seal over the opening on a 

55 toner bottle. This saves time that was needed for peel- 
ing off the seal and facilitates the replacement of the 
toner bottles. 

Now returning to Fig. 2, the present invention uti- 
lizes a toner density sensor 39 for detecting any lower- 
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ing oi the toner density of the development device 35, 
as sheets are being copied. When a change in toner 
density is detected, a detection signal is sent to the 
motor 28 to rotate the motor forward. The motor's rota- 
tion is transmitted via the driving gear 29 to the toner 5 
supplying roller gear 26 to rotate the shaft 25. Since the 
spring-loaded clutch 30 is disposed between the toner 
supplying roller gear 26 and the toner supplying roller 
23, the rotation of shaft 25 is transmitted to the toner 
supplying roller 23, and the toner 25 in the notch 24 of 10 
the toner supplying roller 23 is supplied to the develop* 
merit device 35. Then, when the toner density sensor 39 
detects an appropriate toner density, the motor 28 stops 
to end the supplying of toner to the toner development 
device 35. 1S 

The present invention also utilizes a toner remain- 
ing sensor 34 for detecting any lowering of the quantity 
of toner in the hopper 1 8. When a change in the quantity 
of toner is detected, a detection signal is sent to the 
motor 28 to rotate the motor in a reverse direction, 20 
which rotates the toner supplying roller gear 26 also in 
reverse. However, the reverse rotation is not transmitted 
to the toner supplying roller 23 because the spring- 
loaded clutch 30 slips. Instead, the spring-loaded dutch 
31 is reversely wound between the shaft 25 and the 25 
toner bottle holder 27. Thus the rotation driving force is 
transmitted therebetween to the gear 40 to rotate the 
toner bottle holder 1 7 and thus, the toner bottle 15. 

The toner bottle 15, as described in detail subse- 
quently, has a continuous and convex spiral rib 45 on 30 
the inside thereof. When the toner bottle 15 rotates, the 
toner 22 inside the bottle moves toward the opening 19, 
and is supplied through the openings 20 and 21 to the 
hopper 18. 

The toner bottle 15 rotates once and stops. Then, 35 
the motor 28 rotates in reverse to supply the toner 22 
from the toner bottle 15 to the hopper 18 until the toner 
remaining sensor 34 detects that the quantity of toner 
has reached a specified quantity. The detection level of 
the toner remaining sensor 34 is set to detect a point 40 
where the toner quantity level remains below the inner 
wall height of hopper 18 even after toner has been 
added following one rotation of the toner bottle 15. 
Therefore, the toner 22 never overflows the hopper 18. 

The structure of toner bottle 1 5, according to the 45 
present invention, is described by referring to Fig. 4(a) 
and Fig. 4(b). Fig. 4(a) is a cross section of an essential 
part of the toner bottle according to the present inven- 
tion. Fig. 4(b) is a cross section of Fig. 4(a) taken along 
the line A- A. As pointed out above, the shutter 16 is so 
rotatably disposed at the tip of toner bottle 15. The 
opening 19 of the toner bottle 15 is normally closed by 
the shutter 16. A continuous, spiral rib 45 is formed on 
the inside of the body 15a of the toner bottle 15. Thus, 
when the toner bottle 15 rotates, the toner inside the 55 
bottle moves toward the opening 19. Between the body 
15a and the opening 19, there is a section joining the 
body 15a and the tip. The section has a slope 46, which 
is convex in shape sloping toward the inside of the body 



1 5a and that is formed on a part of the section, and hav- 
ing a toner pump-up part 47, which has a diameter that 
is approximately the same as that of the body 15a and 
that is formed on the side of the section opposite from 
the slope 46. As shown in Fig. 4(a), when the toner 
pump-up part 47 is at a lower side or below a horizontal 
plane, the toner moved by the spiral rib 45 stays in the 
toner pump-up part 47. However, when the toner bottle 
15 rotates and the toner pump-up part 47 rises to an 
upper side or above a horizontal plane with the opening 
19 of the toner bottle 15 in the position shown in Fig. 2, 
the toner in the pump-up part 47 falls toward the slope 
46 and slips on the slope 46 to the opening 19 permit- 
ting the toner to f tow. As a result the toner is supplied to 
the hopper 18. 

Since the toner is forced to flow out using the slope 
46, the present invention has the advantage of allowing 
the toner bottle 15 to transmit the toner with a constant 
or consistent quantity in a more stable or even manner 
than a toner bottle with a conventional spiral rib, as 
depicted in Fig. 1. 

Fig. 5 is a cross section depicting another exem- 
plary embodiment of the present invention. The shutter 
16, which is rotatably disposed on the toner bottle 15, is 
made of plastic so that the shutter 16 can be elastic. 
The shutter 16 is formed with an arc 16a that is thicker 
than the rest of the shutter. When the toner bottle 15 is 
not in use, the opening 19 thereof is closed by the 
thicker arc 16a. Since the shutter 16 is elastic, the open- 
ing 19 is firmly closed by the thicker arc 16 although 
some gaps 48 are produced in other parts, thereby pre- 
venting the toner from spilling from the opening 19 
through any gaps to dirty the users hands or any 
periphery devices. 

When the toner bottle 15 is put in use, the engaging 
protrusion 41 of the shutter 16 engages with the convex 
slit 44 of the toner bottle holder 17, thus keeping the 
shutter 16 from rotating relative to the toner bottle 
holder. Only the toner bottle 15 rotates to move the 
opening 19 of toner bottle 15 to the opening 20 of shut- 
ter 16. During such rotation, the inner diameter of the 
shutter becomes extended by the thickness of the 
thicker arc 16a. The shutter 16 deforms elastically by 
the gap 48 and the rotation of the toner bottle 15 is not 
impeded. 

Further, another exemplary embodiment is 
described by referring to Figs. 6-9. 

Fig. 6 is a cross section of the tip of toner bottle 1 5. 
Fig. 7 is a cross section of shutter 1 6 for opening/closing 
the opening 19 of the toner bottle for allowing the toner 
to flow. The shutter 1 6 is mounted on the tip of toner bot- 
tle 15. 

In Fig. 6, the toner bottle 15 made of polyethylene, 
polypropylene, or vinyl chloride, and the tip thereof has 
two openings 19a. 19b from which toner may flow. The 
peripheries 15d of openings 19a, 19b are thicker than 
the other arc portions of the tip. The outer radius R1 is 
designed to be longer than the outer radius R2 of the 
arc 15b at the approximate center. An arc 15c between 
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" the two openings 19 is formed with radiuses continu- 
ously and gradually changing from R1 to R2. To be 
more specific, a first end "m" of periphery of the first 
opening 19a is made thicker than a second end "n" of 
the second opening 19b. The thickness of the arc 
increases gradually and continuously from "n" to "rrf . 
The counterpart arc on the other side is formed in the 
same manner. The shape of this thicker arc is not lim- 
ited to the embodiment depicted in Fig. 6, but the shape 
may be in any form as long as the periphery 15d of the 
openings 19a, 19b are made thicker than the other 
peripheries of the tip portion of the toner bottle. 

As shown in Fig. 7, two openings 20a, 20b and two 
protrusions 41a. 41b are formed in the shutter 16. An 
arc 16c (sealed part) is formed with an inner radius of r1 
having a center that is P. which is deviated from the ori- 
gin center 0 by "e". A periphery 16b containing the 
opening 20b is formed with an inner radius r2 from the 
rigin center 0. 

Fig. 8 and Fig. 9 are cross sections depicting the 
shutter 16 in different positions relative to the toner bot- 
tle 15. Specifically. Fig. 8 depicts that the shutter 16 in 
an open position, and Fig. 9 depicts that the shutter 16 
in a closed position. 

As described before, the radius r1 of the arc 16a 
(sealed part) situated between the openings 20 has the 
following relationship with the radius R1 of the periphery 
- 1 5d of an opening in the toner bottle: R1 > r1 - e 

Based on the above relation, the shutter 16, which 
may be made of polypropylene, polyethylene. ABS resin 
or polystyrene is deformed elastically. Thus, the shutter 
16 can close the opening 19 of toner bottle 15 firmly 
with the arc 16a thereof, thereby preventing the toner 
bottle 15 from spilling the toner accidentally. 

The inner radius r2 of periphery 16b containing an 
opening on the shutter 16 has the following relationship 
with the outer radius R2 of arc 1 5b of the toner bottle 1 5: 
r2>R2 

Accordingly, as shown in Fig. 8, the shutter 16 elas- 
tically deforms itself by the distance of gap 48 between 
the toner bottle 15 and the shutter. Hence, the shutter 
16 can open/close smoothly without affecting the rotat- 
ing peration of the shutter 1 6. 

When the toner bottle 15 is fitted in the toner bottle 
holder, the engaging protrusion 41 engages with the 
convex slit 44 of toner bottle holder 17. Accordingly, the 
shutter 16 does not rotate and only the toner bottle 15 
rotates to move its opening 19 under the opening 20 of 
shutter 16. When the openings of the toner bottle and 
the shutter are in this position, toner may be supplied 
from the toner bottle 15 to the development device 35. 

Fig. 10 is a cross section depicting another embod- 
iment of shutter 1 6. In this embodiment, an elastic mem- 
ber such as a sponge or rubber is situated on the inside 
wall of the arc portion (sealed part) of the shutter 16 to 
provide a close airtightness. To be more specific, an 
elastic sealing member 49 made of foamed rubber, 
such as urethane-sponge, and a sliding sheet 50, form 
a dual-layer sealing member. This sealing member is 



put on the inner wall of arc 16c to increase airtightness 
as well to make it easier to rotate the toner bottle relative 
to the shutter ring, as by reducing the friction between 
the arc portion of the shutter and the toner bottle. 

5 Fig. 11 is a cross section depicting still another 
embodiment of a toner bottle according to the present 
invention. The opening on the tip of the toner bottle 15 
is covered by a lid 51 made of the same resin material 
as that of the toner bottle 15. The lid 51 is detachable 

10 from the tip for loading the toner bottle 15 with toner. 
The lid 51 is capped onto the tip of toner bottle 15 with 
a collar 52 of lid 51. The outer diameter of collar 52 is 
larger than that of the toner bottle tip. Thus, the shutter 
16 is prevented from coming off the tip and its move- 

75 merit is confined to a rotatable movement around the 
tip. 

According to the above structure, when inserting 
the shutter 16, the toner bottle 15 can be rotatably held 
with the shoulder part thereof, the lid 51 , and the collar 

20 52. As a result, a complex mechanism of rotatable 
holder can be omitted. 

Of course, it should be understood that a wide 
range of changes and modifications can be made to the 
preferred embodiment described above and that the 

25 foregoing description be regarded as illustrative rather 
than limiting. It is therefore intended that it is the follow- 
ing claims, including all equivalents, which are intended 
to define the scope of this invention. 

30 Claims 

1 . A toner bottle comprising: 

(a) a body having a convexly-shaped spiral rib 
35 formed continuously on the inside face thereof; 

(b) a tip having an opening in a side thereof for 
allowing toner to flow; 

(c) a section joining said body and said tip hav- 
ing a first circular face with a convexly shaped 

40 slope sloping toward the inside of the section, 

and a second circular face with a toner pump- 
up portion having a diameter that is approxi- 
mately the same as that of said body; and 

(d) a shutter rotatably disposed on said tip 
45 where the tip opening is formed, said shutter 

having an opening, 

wherein said shutter normally closes the tip 
opening, except when the tip opening is moved 
so under the shutter opening. 

2. A toner bottle comprising; 

(a) a bottle having a tip with an opening for 
55 toner to flow therefrom; and 

(b) a shutter having an opening, 

said shutter rotatably disposed over the tip 
for closing and opening the tip opening, 
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said shutter being made of elastic, and 
said shutter having an arc part that is 
made thicker than other parts of the shut- 
ter, 

5 

wherein the tip opening is closed by the 
thicker arc of said shutter. 

3. A toner bottle comprising: 

10 

(a) a bottle having a tip with an opening therein 
for allowing toner to flow from the bottle, 

wherein a periphery of the tip opening is 
made thicker than other peripheries of the tip; and 15 

(b) a shutter rotatably disposed on the tip for 
opening and closing the tip opening, 

wherein said shutter has an opening that fits 20 
over the tip opening, 

wherein said shutter is elastic and normally 
closes the tip opening, except when the tip opening 
is moved under the shutter opening. 

25 

4. A toner bottle comprising: 

(a) a bottle having a tip with an opening therein 
for allowing toner to flow from the bottle; 

30 

wherein a periphery of the tip opening is 
made gradually thicker from a first part of a circle to 
a second part thereof; and 

(b) a shutter rotatably disposed on the tip for 35 
opening and closing the tip opening, 

wherein said shutter has an opening that fits 
over the tip opening, 

wherein said shutter is elastic and normally 40 
closes the tip opening, except when the tip opening 
is moved under the shutter opening. 

5. A toner bottle comprising: 

45 

(a) a bottle having a tip with an opening therein 
for allowing toner to flow from the bottle, 

wherein a periphery of the tip opening is 
made thicker than other peripheries of the tip; and so 

(b) a shutter rotatably disposed on the tip for 
opening and closing the tip opening, 

wherein said shutter has an opening that fits ss 
over the tip opening, 

wherein said shutter is elastic and normally 
closes the tip opening, except when the tip opening 
is moved under the shutter opening, and wherein 



the tip and shutter have the following relationship: 
R1 > rl - e, r2 > R2 t 

where, 

R1 is the outer radius of the periphery of the tip 
opening of the toner bottle, 
R2 is the outer radius of the approximate 
center of the tip. 

r1 is the inner radius of an arc of the shutter 
taken from a center of the shutter that is devi- 
ated from an origin center of the shutter by a 
distance "e", and 

r2 is the inner radius of a periphery of the shut- 
ter opening the origin center of the shutter. 

6. A toner bottle comprising : 

(a) a bottle having a tip with an opening for 
toner to flow therefrom; 

(b) a shutter having an opening, 

said shutter rotatably disposed over the tip 
for dosing and opening the tip opening; and 

(c) a lid detachably disposed on the tip of said 
bottle, for preventing said shutter from falling off 
the tip. 

7. The toner bottle of Claim 6, 

wherein said lid has a collar with a diameter 
that is larger than the diameter of the tip of the toner 
bottle. 

8. A toner bottle comprising: 

(a) a bottle having a tip with an opening therein 
for allowing toner to flow from the bottle; 

wherein a periphery of the tip opening is 
made gradually thicker from a first part of a circle to 
a second part thereof; and 

(b) a shutter rotatably disposed on the tip for 
opening and closing the tip opening, 

wherein said shutter has an opening that fits 
over the tip opening, 

wherein said shutter is elastic and normally 
doses the tip opening, except when the tip opening 
is rotated under the shutter opening, and 

wherein said shutter has an elastic member 
on an inside wall thereof to reduce friction between 
the tip and the shutter during rotation. 

9. The toner bottle of Claim 8. 

wherein said elastic member comprises dual 
layers comprising an elastic sealing member and a 
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slidin'g sheet. 
10. A toner supplying apparatus comprising: 

(a) a toner bottle held by a bottle holder, said 
bottle having an opening therein for allowing 
toner to flow therefrom through an opening in 
the bottle holder; 

(b) a hopper for holding the bottle holder and 
for rotating the bottle holder; 

(c) a rotatable shaft capable of being rotated in 
a forward direction and in a reverse direction; 

(d) a toner supplying roller disposed in said 
hopper for supplying toner to a development 
device when said rotating shaft rotates forward; 
and 

(e) rotating means for rotating said bottle 
holder when said rotating shaft rotates in 
reverse and for allowing toner to flow from the 
toner bottle to the hopper, 

wherein said toner bottle comprises: 



a first circular face having a convex portion 
sloping toward the inside, and 
a second circular face having a toner 
pump-up portion wit a diameter that is 
5 approximately the same as that of the 

body; and 

(d) a shutter having an opening. 

10 said shutter rotatably disposed over the tip 

tor closing and opening the tip opening. 



(i) a body having a convexly-shaped spiral rib 
continuously formed on the inside face thereof; 25 

(ii) a tip with an opening therein for allowing 
toner to flow from the bottle; 

(iii) a section joining the body and the tip com- 
prising. 

30 

a first circular face having a convex portion 
sloping toward the inside, and 
a second circular face having a toner 
pump-up portion wit a diameter that is 
approximately the same as that of the 35 
body; and 



(iv) a shutter having an opening, 



said shutter rotatably disposed over the tip 40 
for dosing and opening the tip opening. 

11. The toner supplying apparatus of Claim 10, 

wherein a protrusion is formed on a side of 
said shutter and a convex slit is formed on an inside 4s 
face of the bottle holder, and 

wherein when the toner bottle is inserted into 
the bottle holder, the protrusion formed on the shut- 
ter engages said convex slit to prevent the shutter 
from rotating independently of the bottle holder. so 



12. A toner bottle comprising: 



(a) a body having a convexly-shaped spiral rib 
continuously formed on the inside face thereof; ss 

(b) a tip with an opening therein for allowing 
toner to flow therefrom; 

(c) a section joining the body and the tip com- 
prising, 
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